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[57] ABSTRACT

A cap assembly for protecting the valved fitting of a
pressurized fluid cylinder of the type provided with an
externally threaded cap ring. The assembly includes an
internally threaded adaptor ring engageable on the cap
ring and a dome-shaped cap for enclosing and protect-
ing the valved f{itting, the cap being provided with op-
posed latches for detachable engagement with the adap-
tor ring.

14 Claims, 4 Drawing Sheets
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1
PROTECTIVE CAP ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of Ser. No.
214,614 filed on July 1, 1988.

BACKGROUND OF THE INVENTION

1. Field of the Invention
- The present invention generally involves the field of
technology relating to protective devices for valved
fittings projecting outwardly from a fluid container.
More particularly, the invention relates to an improved
protective cap assembly for the valved fitting of a pres-
surized fluid cylinder.

2. Description of the Prior Art

A conventional cylinder for containing pressurized
fluids, such as oxygen and flammable gases, are pro-
vided at one end with a discharge opening through
which the fluid is dispensed by means of a valved fit-
ting. The fitting includes a manually operated valve that
is supported on a cap ring and an associated collar se-
cured to the cylinder. The cap ring is provided with
male or external threading that is engageable by corre-
- sponding female or internal threading provided in a
dome-shaped cap used for protecting the fitting. This
protection is critical since the fluid stored within the
cylinder is under high pressure so that a rupturing of the
fitting from severe impact during handling may result in
serious injury to personnel or damage to property.

The conventional threaded engagement between a
protective cap and its associated valved fitting, al-
though sufficient to meet minimum safety standards,
nevertheless does have certain disadvantages. Since the
cap is normally formed of steel, the threading in the cap
has a tendency to corrode, thereby rendering it difficult
to attach and remove the cap. Although the basic func-
tion of the cap is to protect the fitting from damage
caused from a severe impact, such impact may never-
theless cause the corresponding threads of the cap and
fitting to be deformed, thus rendering it difficult to
remove the cap. Moreover, the nature of the threaded
connection requires a significant amount of time and
effort during removal or attachment of the cap.

These disadvantages of a threaded connection have
been well recognized over the years and there have
been attempts to design and construct threadless protec-
tive caps which are not only easier to attach to and
remove from the cylinder, but also are capable of meet-
ing the safety standards required of such caps. For ex-
ample, it is known to provide a threadless cap which is
secured to the cylinder by means of a bayonet-type
connection. It is also known to provide caps which
have hinged sections that pivot into an open position to
permit access to the valved fitting. Other types of inter-
connection arrangements between the cap and cylinder
have also been proposed, most of which require rota-
tional movement of the cap in order to effect its locking
engagement.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an im-
proved cap assembly for protecting an outwardly pro-
jecting valved fitting of a fluid container.
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It 1s another object of the invention to provide an
improved protective cap assembly for the valved fitting
of a pressurized fluid cylinder.

It is a further object of the invention to provide an
improved protective cap assembly that may be quickly
attached to or removed from a fluid cylinder for the
purpose of protecting a valved fitting of the cylinder
from damage caused by severe impacts.

It 1s yet another object of the invention to provide an
improved protective cap assembly for the valved fitting
of a pressurized fluid cylinder wherein the cap is of
simple construction, economical to manufacture and is
secure against inadvertent detachment.

It 1s still an object of the invention to provide an
improved protective cap assembly which may be uti-
lized with the valved fitting of a conventional pressur-

'ized cylinder and without requiring the physical modifi-

cation thereof.

These and other objects of the invention are realized
by providing a protective cap assembly which essen-
tially includes a domed-shaped cap and an associated
adaptor ring. The adaptor ring is provided with internal
threading that corresponds to and is engageable with
the external threading provided on the existing cap ring
of a conventional pressurized fluid cylinder. The ring
also includes chamfered surfaces on its upper portion
and corresponding opposed locking engagement sur-
faces on its lower portion.

The cap is provided with a pair of opposed spring-
biased latches, with each latch including an upper
flange disposed inwardly through a corresponding cir-
cumferential slot in the cap and a corresponding in-
wardly directed lower flange.

The adaptor ring is initially threadedly engaged onto
the cap ring of the cylinder and thereafter may be se-
cured against inadvertent removal therefrom by de-
forming its internal threading inwardly against the ex-
ternal threading of the cap ring. Attachment of the cap
is effected by moving the cap longitudinally towards
and enclosing the valved fitting therein, and thereafter
impacting the lower arcuate flanges of the latches
against the chamfered surfaces of the adaptor ring, caus-
ing the latches to be urged outwardly of the cap under
spring bias. Continued movement of the cap results in
the lower arcuate flanges snapfitting over and inwardly
of the ring onto the opposed locking surfaces, thereby
securely locking the cap to the valved fitting. Removal -
of the cap is effected by pivoting the lower portions of
the latches outwardly and thereby release the lower
flanges from their engagement with the locking sur-
faces. |

Other objects, features and advantages of the inven-
tion shall become apparent from the following detailed
description of preferred embodiments thereof when
taken in conjunction with the drawings wherein like
reference characters refer to corresponding parts in the
several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial perspective view of a protective
cap assembly according to a first embodiment of the
invention shown in its position of attachment at the
valved discharge end of a conventional pressurized
fluid cylinder.

FIG. 2 i1s a partial exploded perspective view of the
cap assembly shown in FIG. 1, and particularly depict-
ing the cap, adaptor ring and valved fitting of the cylin-
der.
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FIG. 3 is a perspective view of the adaptor ring form-
ing part of the cap assembly shown in FIG. 1.

F1G. 4 is a side elevational view showing only the
cap assembly of FI1G. 1, with the cap disposed above the
adaptor ring and the latches in their outwardly pivoted
posttions.

FIG. § is a side elevational view of the cap assembly
shown in FIG. 4, with the latches depicted in their

positions of engagement on the locking surfaces of the
adaptor ring.

FIG. 6 1s a cross-sectional view taken along the line
6—6 of FIG. 3, but shown without the adaptor ring.

FIG. 7 1s a partial cross-sectional view taken along
the line 7—7 of FIG. §.

FIG. 8 1s a partial perspective view showing a pre-
ferred manner in which the adaptor ring may be secured
against inadvertent removal from the cap ring of the
cylinder.

FIG. 9 is a partial top plan view showing the adaptor
ring secured to the cap ring of the cylinder.

FIG. 10 is a perspective view of an adaptor ring used
in a protective cap assembly according to a second
embodiment of the invention.

FIG. 11 1s a side elevational view of the cap assembly
according to the second embodiment, and shown with
the latches depicted in their positions of engagement on
the locking surfaces of the adaptor ring.

FIG. 12 is a partial cross-sectional view taken along
the line 12—12 of FIG. 11.

FIG. 13 is a perspective view of a latch utilized in the
cap assembly of FIG. 11.

- FIG. 14 is a cross-sectional view taken along the line
14—14 of FIG. 10.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A protective cap assembly 1 according to a first em-
bodiment of the invention, shall now be described with
initial reference to FIGS. 1 and 2. As shown therein,
assembly 1 may be used to protect a valved fitting 3
secured to the discharge end of a conventional pressur-
1zed fluid cylinder 5. Fitting 3 is also of conventional
design and includes a manually operated valve 7, a cap
ring 9 provided with external threading 10 and a collar
11. As is apparent, assembly 1 is intended to be used in
conjunction with a conventional cylinder § and its asso-
ciated fitting 7 without requiring any physical modifica-
tion of these existing structures.

Cap assembly 1 includes a dome-shaped cap 13 and an
adaptor ring 15, the latter serving to permit the detach-
able engagement of cap 13 to valved fitting 3. Cap 13 is
provided with a pair of opposed latches 17 which par-
tially extend circumferentially around the lower portion
of cap 13. A pair of opposed openings 19 are provided
on either side of cap 13 and disposed midway between
latches 17, although only a single opening 19 is shown in
F1GS. 1 and 2. Each opening 19 is formed by deforming
the sidewall of cap 13 inwardly to define a downwardly
extending flange 20, as shown in FIG. 7. Each latch 17
1s also provided with a pair of outwardly extending
handles 21 to permit manual engagement and release of
latch 17.

With further reference to FIG. 3, adaptor ring 15 is
provided with an internal threaded portion 23 which
corresponds to external threaded portion 10 of cap ring
9 so that ring 15 may be disposed in threaded engage-
ment with ring 9. Ring 15 is also provided at its upper
portion with a pair of opposed downwardly chamfered

10

15

20

25

30

35

435

50

53

60

65

4

surfaces 25 which correspond in circumferential posi-
tioning to latches 17 of cap 13 and terminate at their
outer peripheral edges in a pair of longitudinally extend-
ing side surfaces 26. The lower portion of ring 15 is
provided with a pair of opposed locking surfaces 27
disposed directly opposite surfaces 25. Ring 15 may also

be provided with a cylindrical passageway 29 which
extends through an upper surface 31 of ring 15 and

having a longitudinal axis disposed parallel to the cen-
tral axis of ring 15 for the purpose of permitting ring 15
to be permanently secured to cap ring 9. Passageway 29
is positioned adjacent threaded portion 23 for receiving
a tool to deform threaded portion 23 inwardly against
threaded portion 10 of ring 9 in a manner to be later
described.

The details of latches 17 and the manner in which
they permit detachable engagement of cap 13 to adaptor
ring 15 shall now be described with particular reference
to FIGS. 4 and 5. As seen in FIG. 4, cap 13 is spaced
from adaptor ring 15 in preparation for engagement
therewith by moving cap 13 longitudinally towards ring
15. FIG. § shows cap 13 in full engagement with ring
15. In both figures, it may be envisioned that ring 15 is
in threaded engagement with cap ring 9 or other corre-
spondingly threaded fixture of a container provided
with a similar outwardly extending valved fitting.

Latches 17 are of identical construction, with each
latch 17 including a substantiaily rectangular support
plate 33 having a curvature conforming to the external
circumferential curvature of cap 13. An upper flange 35
1s secured along the top edge of plate 33, preferably by
a weld 37. A corresponding lower flange 39 is secured
along the bottom edge of plate 17, preferably also by a
weld 41. Flange 35 extends inwardly of cap 13 through
a circumferential slot 43 formed in the wall thereof, as
may be more clearly seen in FIGS. 1 and 2. The bottom
edge of plate 33 is preferably coextensive with the bot-
tom edge of cap 13 so that, when plate 33 is disposed
substantially flush against the exterior wall of cap 13,
lower flange 39 also extends inwardly of cap 13 and is
disposed directly below upper flange 35. As also seen in
FIG. 4, slot 43 is configured and sized in any manner
well known 1n the art so as to permit flange 39 and the
bottom portion of plate 33 to be moved outwardly from
cap 13 by pivoting latch 17 about slot 43. As further
evident from FIG. 5§, flanges 35 and 39 are of the same
size and configuration, extend inwardly into the interior
of cap 13 to the same degree and are perpendicular to
the longitudinal axis of cap 13 when plate 33 is disposed
in full engagement with the exterior wall of cap 13.
Flanges 35 and 39 are preferably of arcuate configura-
tion to provide maximum ciearance for valved fitting 3.

Each latch 17 is preferably secured to cap 13 by
means of a bolt 45 disposed through an aperture 47 in
plate 33 and a corresponding coaxial aperture 49 formed
in the wall of cap 13. The diameter of aperture 49 is
larger than that of aperture 47 in order to permit the
outward pivotal movement of latch 17 in the manner
previously described. Boit 45 is provided with a
threaded end on which a nut 51 is engaged and spaced
from the interior wall of cap 13. A coil spring 53 and a
washer 3§ are disposed between nut 51 and the interior
wall of cap 13 for biasing plate 33 against the exterior
wall of cap 13. Thus, each latch 17 is always urged
towards its fully engaged position.as shown in FIG. 5
by means of spring 53.

With reference to FIG. 6, latches 17 are depicted in
their fully engaged positions, as previously shown in
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FIG. §, but without adaptor ring 15. As apparent, lower

flanges 39 and support plates 33 preferably have the
same circumferential curvature as cap 13. Although not
depicted in FIG. 6, upper flanges 35 are also of the same
configuration and curvature as flanges 39.

~ As noted in FIGS. 5 and 7, the external diameter of
adaptor ring 15 corresponds substantially to the internal
diameter of, cap 13 so that ring 15 may be received
therein. Full insertion of ring 15 within cap 13 is estab-
lished by upper surface 31 of ring 15 being disposed in
abutting engagement with the corresponding lower
edges of opposed flanges 20. When this occurs, the
bottom of ring 1§ is substantially coplanar with the
lower edge of cap 13.

The manner in which adaptor ring 15 may be secured
against inadvertent removal to cap ring 9 shall now be
described with reference to FIGS. 8 and 9. After adap-
tor ring 31 has been disposed in full threaded engage-
ment with cap ring 9, a conventional punch 100 may be
inserted in passageway 29 and struck with sufficient

force to cause deformation of internal threaded portion

23 of cap 31 into external threaded portion 10 of ring 9.
This is generally shown at 101 in FIG. 9. In this way,
adaptor ring 31 is securely engaged with cap ring 9
against possible inadvertent removal. Although this
arrangement for securing ring 15 to ring 9 is a preferred
embodiment of the invention, it is understood that other
arrangements or means may also be utilized to advan-
tage in the practice of the invention.

The manner in which cap assembly 1 is utilized to
- protect valved fitting 3 of cylinder 5 shall now be de-
scribed with reference to the figures, and particularly
with respect to FIGS. 4 and 5. It shall be assumed from
FI1G. 4 that adaptor ring 15 has been initially secured in
threaded engagement with cap ring 9 in the manner
previously described. Attachment of cap 1 is accom-
plished by moving cap 1 longitudinally against ring 15
until lower flanges 39 engage chamfered surfaces 25. By
applying sufficient downward pressure to cap 13 or
alternately grouping handles 21 and pulling outwardly
of cap 13, the bias of springs 53 are overcome so that
flanges 39, because of their arcuate configuration, may
slide downwardly along surfaces 25, thereby moving
latches 17 outwardly. Continued movement of cap 13
against ring 15 causes flanges 39 to slide down along
side surfaces 26 and thereafter snap inwardly into en-
gagement onto locking surfaces 27. The fully engaged
positions of latches 17 are shown in FIG. 5. The config-
uration and disposition of latches 17 result in their se-
cure engagement with ring 15, notwithstanding any
severe impacts which might be imparted to cap assem-
bly 1 during the handling of cylinder 5. In this manner,
fitting 13 is safely enclosed within cap 13 and protected
from damage.

The removal of cap 13 in order to gain access to
fitting 3 is easily accomplished by simply grasping han-
- dles 21 and pulling same outwardly of cap 13. This
immediately releases flanges 39 from locking surfaces
27 and permits the quick detachment of cap 13 from
adaptor ring 15.

Cap assembly 1 may, of course, be constructed from
any material well known in the art and deemed suitable
for the practice of the invention as described herein.
Assembly 1 is preferably formed of metal in order to
withstand the severe impacts which normally accom-
pany the handling of pressurized fluid cylinders and
other containers having outwardly extending valved

fittings with which assembly 1 may be utilized.
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A second embodiment of a protective cap assembly
according to the invention shall now be described with
reference to FIGS. 10-14. As shown therein, a protec-
tive cap assembly 100 also includes a dome-shaped cap
101, shown partially in FIG. 11, and adaptor ring 103,
and a pair of opposed latches 105. Each latch 105 is
secured to cap 111 by means of a nut and bolt assembly
107 which is engaged through corresponding apertures
109 and 111 of different sizes and formed in latch 105
and cap 101, respectively, in the same manner previ-
ously described for the first embodiment. In this case, a
metal leaf spring 113 is used in conjunction with assem-
bly 107 for biasing latch 105 agamst cap 101. However,
it 1s understood that a coil spring may also be utilized in
the manner previously described herein.

With particular reference to FIGS. 10 and 14, it shall
be noted that adaptor ring 103 is of the same general
configuration as ring 15 of the first embodiment, but
differs in several aspects. First, as evident from FIG. 11,
the external diameter of ring 103 is the same as the
external diameter of cap 101. Ring 103 is also provided
with a necked-down portion 115 having an external
diameter corresponding substantially to the internal
diameter of cap 101. Portion 115 therefore defines an
annular surface 117. Thus, full engagement of ring 103
within cap 101 is realized when portion 115 is received
therein therein and the bottom circumferential edge of
cap 101 1s disposed in abutting engagement against an-
nular surface 117, as shown in FIG. 11. The width of
surface 117 corresponds to the wall thickness of cap
101. As further evident from FIG. 10, portion 115 and
surface 117 are each continuous around the circumfer-
ence of ring 103.

As 1n the case of adaptor ring 15, ring 103 also in-
cludes a circumferential surface 119 that is interrupted
by a pair of longitudinally extending opposed side sur-
faces 121. Each surface 121 extends from annular sur-
face 117 and terminates at a locking surface 123 which
i1s parallel to surface 117. Ring 103 is also provided with
a uniform and continuous circular upper surface 125.
The intersecting circumferential edge of surface 125
and portion 115 is provided with a circumferential
chamfer 127, and the intersecting edge of surface 117
and surface 119 1s also provided with a circumferential
chamfer 129, as evident from both FIGS. 10 and 14. As
also shown, ring 103 is provided with an internal
threaded portion 131 for threaded engagement with an
externally threaded cap ring in the manner previously
described for the first embodiment.

With particular reference to FIGS. 12 and 13, each
latch 105 of assembly 100 is also similar in configuration
to latch 17 of the first embodiment but differs also in
several aspects. Laich 105 is preferably integrally
formed of metal and also includes a substantially rectan-
gular support plate 133 having a curvature conforming
to the external circumferential curvature of cap 101. An
upper flange 135 and a lower flange 137, each being
preferably of arcuate configuration corresponding to
the curvature of plate 133, are mtegrally formed at
opposed edges thereof. Flange 137 is provided with an
outwardly extending chamfer 139.

The manner in which cap assembly 100 is assembled
shall now be described with particular reference to
FIGS. 11 and 12. As noted therein, each latch 105 has
its upper flange 135 disposed within a corresponding
opposed slot 141 formed in the wall of cap 101. As in the
first embodiment, slots 141 are configured and sized in
any manner well known in the art to permit the outward
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pivoting of latches 105 about their respective upper 6. The cap assembly of claim 4 wherein:

flanges 135 inserted therethrough. Lower flange 137 of (a) the adaptor ring includes an upper chamfered
each latch 105 is engaged onto its corresponding lock- surface; and

ing surface 123 of adaptor ring 103. Removal of cap 101 (b) each latch being movable outwardly when the
from ring 103 may be effected by simply grasping the 5 lower flange is engaged against the chamfered
lower portions of latches 105 and pulling same out- surface, and the cap is secured to the adaptor ring
wardly to free flanges 137 from surfaces 123. As is also when the latch is moved inwardly to engage the
apparent from the configuration of ring 103, chamfer lower flange onto the locking surface.

127 facilitates the insertion of portion 115 within cap 7. The cap assembly of claim 6 wherein each lower

101, while chamfer 129 is engaged by chamfers 139 of ;, flange includes an outwardly extending chamfer for
latches 105, the latter engagements causing latches 105 ~ engaging the chamfered surface of the adaptor ring.
to pivot outwardly against the bias of springs 113. 8. The cap assembly of claim 1 wherein the adaptor
It should further be noted from the configuration of  ring includes a reduced circumferential portion receiv-
ring 103 that it is not necessary to longitudinally align able within the cap and an annular surface engageable
latches 105 with their corresponding locking surfaces 5 against an open edge of the cap when the cap is secured
123 when cap 101 is brought into engagement with ring to the adaptor ring.
103. In the event lower flanges 137 are misaligned from 9. The cap assembly of claim 1 wherein the latch
surfaces 121 when annular surface 117 is brought into means includes a handle means for permitting the latch
engagement with the peripheral edge of cap 101, it is means to be manually moved outwardly.
only necessary to rotate cap 101 until bottom flanges 10. The cap assembly of claim 1 further including

137 snap mnto engagement with their corresponding 20 means carried by the cap and engageable by the adaptor

locking surfaces 123. ring when the adaptor ring is fully received within the
It 1s to be understood that the forms of the invention cap. |

herein shown and described are to be taken as preferred 11. The cap assembly of claim 10 wherein the means

embodiments of the same, and that various changes in engageable by the adaptor ring includes a pair of in-
shape, material, size and arrangement of parts may be 25 wardly extending flanges formed in opposed wall por-
resorted to without departing from the spirit of the  tions of the cap.

invention or scope of the subjoined claims. 12. The cap assembly of claim 1 further including
I claim: means for preventing inadvertent removal of the adap-
1. A cap assembly for protecting an outwardly ex- tor ring from its threaded engagement with the cap
tending valved fitting provided with an externally 30 ring.
threaded cap ring at the discharge end of a fluid con- 13. The cap assembly of claim 12 wherein the means
tainer, the assembly comprising: for preventing inadvertent removal includes a longitu-
(a) an adaptor ring provided with internal threading dinal passageway formed in the adaptor ring and con-
for threaded engagement with the external thread- figured to receive a punch tool for deforming the inter-
ing of the cap ring; 35 nal threading of the adaptor ring into the external
(b) a cap for enclosing and protecting the valved threading of the cap ring.
fitting; 14. A cap assembly for protecting an outwardly ex-

(c) latch means carried by the cap for permitting tending valved fitting provided with an externally
longitudinal detachable engagement of the cap and threaded cap at the discharge end of a pressurized fluid
adaptor ring when the adaptor ring is in threaded 43 cylinder, the assembly comprising:

engagement with the cap ring; and (a) an adaptor ring provided with internal threading
(d) the latch means being movable outwardly of the for threaded engagement with the external thread-
cap to permit the cap to receive the adaptor ring ing of the cap ring, an upper chamfered surface and
therein, and thereafter movable inwardly towards a pair of opposed lower locking surfaces:
the cap to secure the cap to the adaptor ring. 45 (b) a dome-shaped cap for enclosing and protecting
2. The cap assembly of claim 1 further including the valved fitting, the cap being configured for
means for biasing the latch means against the cap. receiving at least a portion of the adaptor ring
3. The cap assembly of claim 2 wherein the latch therein, and including a pair of opposed circumfer-
means includes a pair of opposed latches. ential slots;

4. The cap assembly of claim 3 wherein: (c) a pair of spring-biased opposed latches carried by

(a) the cap includes a pair of opposed circumferential >0 the cap for permitting longitudinal snapfit detach-
slots formed therein; able engagement of the cap and adaptor ring when
(b) each latch includes an upper flange disposed the adaptor ring is in threaded engagement with
through a circumferential slot and extending in- the cap ring, each latch including a curved support
wardly of the cap, each slot being configured and plate, and upper and lower arcuate flanges carried
sized to permit its corresponding latch to pivot > by opposed curved edges of the support plate, the
about the slot during the outward movement of the upper arcuate flange being received through a
latch; corresponding circumferential slot and extending
(d) each latch further including a lower flange; and inwardly of the cap, each slot being configured and
(e) the adaptor ring including a pair of opposed lower sized to permit its corresponding latch to pivot
locking surfaces engageable by the lower flanges 60 about the slot; and
for securing the cap to the adaptor ring. (d) the latches being movable outwardly against the
5. The cap assembly of claim 4 wherein: spring-bias when the lower arcuate flanges are
(a) each latch further includes a curved support plate; engaged against the chamfered surface of the adap-
(b) the upper and lower flanges are each of an arcuate tor ring, and the cap is secured to the adaptor ring
configuration and carried by opposed curved edges 65 when the latches are moved inwardly to engage
of their corresponding support plate; and the lower arcuate flanges onto the lower locking
(c) the arcuate curvature of the flanges and the curva- surfaces of the adaptor ring.

ture of the support plate are substantially the same. L B I I
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